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OVERSIGHT OF THE NETWORKING AND IN-
FORMATION TECHNOLOGY RESEARCH AND
DEVELOPMENT (NITRD) PROGRAM

THURSDAY, JULY 31, 2008

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
Washington, DC.

The Committee met, pursuant to call, at 10:03 a.m., in Room
2318 of the Rayburn House Office Building, Hon. Bart Gordon
[Chairman of the Committee] presiding.
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HEARING CHARTER

COMMITTEE ON SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

Oversight of the Networking
and Information Technology Research
Development (NITRD) Program

THURSDAY, JULY 31, 2008
10:00 A.M.—12:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING

1. Purpose

On Thursday, July 31, 2008, the Committee on Science and Technology will hold
an oversight hearing to review the multi-agency, coordinated Networking and Infor-
mation Technology Research and Development (NITRD) program. The hearing will
examine the current program in light of the recent assessment of the President’s
Council of Advisors on Science and Technology (PCAST) and explore whether addi-
tional legislative adjustments to the program are needed.

2. Witnesses

Dr. Chris L. Greer, Director, National Coordination Office for Networking and In-
formation Technology Research and Development (NCO/NITRD).

The NCO/NITRD provides staff support for the subcommittees and working
groups of the National Science and Technology Council that are responsible for plan-
ning and coordinating the NITRD program and serves as the interface with the pub-
lic for the NITRD program.

Dr. Daniel A. Reed, Director of Scalable and Multicore Computing, Microsoft.

Dr. Reed is a member of PCAST and of the PCAST committee that carried out
the recent assessment of the NITRD program. He previously served as a member
of the President’s Information Technology Advisory Committee.

Dr. Craig Stewart, Associate Dean, Research Technologies, Indiana University,
and representing the Coalition for Academic Scientific Computation (CASC).

CASC members are academic and government computer centers that support com-
putational research in science and engineering and that are involved in applications
requiring high-performance computers and networks and advanced software devel-
opment.

Mr. Don C. Winter, Vice President—Engineering and Information Technology,
Phantom Works, the Boeing Company.

Mr. Winter has been involved in a planning effort with others from industry and
academia to develop a research agenda and roadmap in the area of cyber-physical
systems, which is one of the key research areas the PCAST assessment calls out
for increased funding under the NITRD program.

3. Overarching Questions

¢ Do the objectives of the NITRD program address the most important informa-
tion technology R&D issues? Are the R&D objectives prioritized and are the
resources allocated appropriately to achieve the objectives?

¢ Are there significant research opportunities that the NITRD program is not
pursuing?

¢ Is the overall funding level for the NITRD program adequate for maintaining
U.S. leadership in this important technology field?

¢ Are any changes needed to the planning, coordination, and prioritization
mechanisms of the NITRD program in order to make them function more ef-
fectively?

¢ Does the research community—both academe and industry—have a voice in
influencing the research priorities under the NITRD program? Are improve-
ments needed in the external advisory process for the NITRD program?
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¢ Do the recommendations of the recent PCAST assessment of the NITRD pro-
gram encompass all of the key issues necessary to make the NITRD program
more effective and relevant to research needs and opportunities in informa-
tion technology?

4, Background

NITRD Program

The High-Performance Computing Act of 1991 (P.L. 102-194), which the Science
and Technology Committee was instrumental in enacting, authorized a multi-agency
research program, called the High Performance Computing and Communications
program, to accelerate progress in the advancement of computing and networking
technologies and to support leading edge computational research in a range of
science and engineering fields. The name of the program has evolved to the Net-
working and Information Technology Research and Development (NITRD) program.
The statute established a set of mechanisms and procedures to provide for the inter-
agency planning, coordination, and budgeting of the research and development ac-
tivities carried out under the program.

For FY 2009, 13 federal agencies will contribute funding to the NITRD program
and additional agencies that do not contribute funding participate in planning ac-
tivities. The FY 2009 budget request for the NITRD program is $3.548 billion, an
increase of $0.207 billion or approximately six percent, over the FY 2008 level of
$3.341 billion. A summary of the major research components of the program and
funding levels by major component and by agency is available at: htip://
www.nitrd.gov / pubs /| 2009supplement | index.htm

Assessment of NITRD by the President’s Council of Advisors on Science and Tech-
nology (PCAST)

P.L. 102-194 provided for an external advisory committee for the NITRD pro-
gram. A subsequent executive order created the President’s Information Technology
Advisory Committee (PITAC). The current Administration allowed that committee
to expire and in its place assigned the advisory function for the NITRD program
to PCAST. Last August PCAST completed an assessment of the NITRD program
and issued a report, “Leadership Under Challenge: Information Technology R&D in
a Competitive World” [Attp:/ |www.nitrd.gov | pcast | reports | PCAST-NIT-
FINAL.pdf).

The PCAST report includes several findings and recommendations related to the
research content of the program, as well as suggestions for improving the program’s
planning, prioritization and coordination. The recommendations from the PCAST re-
port include:

¢ Federal agencies should rebalance their NITRD funding portfolios by increas-
ing support for important problems that require larger-scale, longer-term,
multi-disciplinary R&D and increasing emphasis on innovative and therefore
higher-risk but potentially higher-payoff explorations.

¢ As new funding becomes available for the NITRD program, disproportionately
larger increases should go for:

O research on NIT systems connected with the physical world (which are
also called embedded, engineered, or cyber-physical systems);

O software R&D;

O a national strategy and implementation plan to assure the long-term
preservation, stewardship, and widespread availability of data important
to science and technology; and

O networking R&D, including upgrading the Internet and R&D in
mobile4networking technologies.

¢ The NITRD agencies should:

O develop, maintain, and implement a strategic plan for the NITRD pro-
gram;

O conduct periodic assessments of the major components of the NITRD pro-
gram and restructure the program when warranted;

O develop, maintain, and implement public R&D plans or roadmaps for key
technical areas that require long-term interagency coordination and en-
gagement; and
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O develop a set of metrics and other indicators of progress for the NITRD
program, including an estimate of investments in basic and applied re-
search, and use them to assess NITRD program progress.

e The NITRD National Coordination Office should support the development,
maintenance, and implementation of the NITRD strategic plan and R&D
plans for key technical areas; and it should be more proactive in commu-
nicating with outside groups.

Cyber-Physical Systems

The top recommendation of the PCAST report for new research investments in the
NITRD program is in the area of computer-driven systems connected with the phys-
ical world—also called embedded, engineered, or cyber-physical systems (CPS). CPS
are connected to the physical world through sensors and actuators to perform cru-
cial monitoring and control functions. Such systems would include the air-traffic-
control system, the power-grid, water-supply systems, and industrial process control
systems. On a more individual level, they are found in automobiles and home health
care devices.

Examples of CPS are already in widespread use but growing demand for new ca-
pabilities and applications will require significant technical advances. Such systems
can be difficult and costly to design, build, test, and maintain. They often involve
the intricate integration of myriad networked software and hardware components,
including multiple subsystems. In monitoring and controlling the functioning of
complex, fast-acting physical systems (such as medical devices, weapons systems,
manufacturing processes, and power-distribution facilities), they must operate reli-
ably in real time under strict constraints on computing, memory, power, speed,
weight, and cost. Moreover, most uses of cyber-physical systems are safety-critical:
they must continue to function even when under attack or stress.

There is evidence that CPS will be an area of international economic competition.
For example, the European Union’s Advanced Research and Technology for Embed-
ded Intelligence and Systems (ARTEMIS) program, funded by a public-private in-
vestment of 5.4 billion euros (over $7 billion in mid-2007 dollars) between 2007 and
2013, is pursuing R&D to achieve “world leadership in intelligent electronic sys-
tems” by 2016.

Recent Amendments to P.L. 102-194 [included in COMPETES Act]

In 1999, the PITAC released an assessment of the NITRD program (“Information
Technology Research: Investing in Our Future”) that found the research sponsored
to be migrating too much toward support for near-term, mission focused objectives;
that found a growing gap emerging between the power of high-performance com-
puters available to support agency mission requirements versus support for the gen-
eral academic research community; and that found the total federal information
technology investment inadequate. In response to that report, the Committee devel-
oped legislation that passed the House in similar form in the 108th (H.R. 4218) and
109th (H.R. 28) Congresses, but failed to be picked up in the Senate. It was finally
incorporated in the COMPETES Act (section 7024(a)) in this Congress.

The COMPETES Act amends the 1991 Act in several ways:

Program Planning. Specifies that the external advisory committee for the pro-
gram, which must be re-constituted as a separate stand-alone committee, must
carry out biennial reviews of the funding, content and management of the inter-
agency R&D program and report its findings to Congress. Also, the annual re-
port on the program prepared by the OSTP Director must now describe how the
program has been modified in response to advisory Committee’s recommenda-
tions.

High-End Computing. Requires OSTP to develop and maintain a roadmap for
developing and deploying very high-performance computing (high-end) systems
necessary to ensure that the U.S. research community has sustained access to
the most capable computing systems.

Large Scale Applications. Clarifies that Grand Challenge problems supported
under the interagency program are intended to involve multi-disciplinary teams
of researchers working on science and engineering problems that demand the
most capable high performance computing and networking resources. Consistent
with this requirement, the language also specifies that provision for access to
high performance computing systems includes technical support to users of
these systems.



5. Witness Questions

Dr. Greer was asked to provide an overview of the current planning and coordina-
tion mechanisms of the NITRD program, along with any recommendations on how
to improve their effectiveness; a description of any actions by the NITRD agencies
that have been taken, or that are in the planning stages, in response to the rec-
ommendations of the PCAST report; a description of the role of the National Coordi-
nation Office in supporting the activities of the NITRD program; and his response
to the findings and recommendations of the PCAST report related to the functioning
of the NCO.

The other witnesses were asked to review and comment on the findings and rec-
ommendations contained in the PCAST report regarding both the administration
and planning for the NITRD program and also the research priorities that the pro-
gram should address. They were asked for their views on the merit of these rec-
ommendations and on what they see as the key steps to take that would strengthen
the NITRD program, including any issues not addressed by the PCAST report.

Mr. Winter was particularly asked to provide his views on the PCAST rec-
ommendation related to the need for the NITRD program to place greater emphasis
on research on cyber-physical systems.
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Chairman GORDON. I want to welcome everyone to this morning’s
hearing to review the federal, interagency research initiative in
networking and information technology, known as the NITRD pro-
gram.

Information technology is a major driver of economic growth. It
creates high-wage jobs, provides for rapid communication through-
out the world, and provides the tools for acquiring knowledge and
insight from information. Advances in computing and communica-
tions have a broad impact. For example, information technology
helps to make the workplace more productive, to improve the qual-
ity of health care, and to make government more responsive and
accessible to the needs of our citizens. In short, networking and in-
formation technology is an essential component of U.S. scientific,
industrial, and military competitiveness.

Vigorous long-term research is essential to realize the potential
benefits of information technology. Many of the technical advances
that led to today’s computers and the Internet resulted from feder-
ally sponsored research, in partnership with industry and univer-
sities.

The depth and strength of U.S. capabilities in information tech-
nology stem in part from the sustained research and development
program carried out by the federal research agencies under a pro-
gram codified by the High-Performance Computing Act of 1991. The
Science and Technology Committee has a long history of encourage-
ment and support for research on information technologies and
played a prominent role in the development and passage of the
1991 Act.

The Act created a multi-agency R&D program to accelerate the
development of information technology and to attack challenging
computational science and engineering problems. Also, it put in
place a formal process for planning and budgeting for the activities
carried out under what is now known as the NITRD program.

The fiscal year 2008 budget for this interagency program is $3.3
billion. The agencies providing the largest portions of this funding
are the Department of Defense, the National Science Foundation,
the Department of Energy, and the National Institutes of Health.

I believe the NITRD program has been largely a success. It has
made a substantial contribution to moving computation to an equal
place along side theory and experiment for conducting research in
science and engineering.

Moreover, it has developed the computing and networking infra-
structure needed to support leading edge research and to drive the
technology forward for a range of commercial applications that ben-
efit society broadly.

The President’s Council of Advisors on Science and Technology,
the PCAST, recently carried out an assessment of the NITRD pro-
gram. This assessment raises some significant issues about wheth-
er the NITRD program is allocating its resources in ways to
achieve the maximum payoffs. PCAST makes a series of rec-
ommendations that identify research areas needing additional re-
sources and suggests that the modes of research support provided
by the program are less than optimum.

In particular, PCAST believes that the NITRD program should
provide more of its funding for conducting high-risk/high-reward re-
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search and support more large-scale, interdisciplinary research
projects. It also recommends that the NITRD program institute a
strategic planning process to strengthen priority setting under the
program. I believe that PCAST raises issues that need to be seri-
ously considered and then addressed, as appropriate, through the
legislative adjustments to the NITRD authorizing statute. This
hearing is the first step in a process, which the Committee will con-
duct next year.

To assist us in the development of legislation, this hearing pro-
vides the opportunity to receive the views of expert witnesses on
the findings and recommendations of the PCAST assessment of the
NITRD program. I am also interested in any comments or sugges-
tions the witnesses may have on other aspects of the program that
are not covered by the PCAST assessment but would lead to a
more effective program.

I want to thank our witnesses for their attendance at this hear-
ing and look forward to our discussions.

[The prepared statement of Chairman Gordon follows:]

PREPARED STATEMENT OF CHAIRMAN BART GORDON

I want to welcome everyone to this morning’s hearing to review the federal, inter-
agency research initiative in networking and information technology, known as the
NITRD [“ny-ter D”] program.

Information technology is a major driver of economic growth. It creates high-wage
jobs, provides for rapid communication throughout the world, and provides the tools
for acquiring knowledge and insight from information.

Advances in computing and communications have broad impact. For example, in-
formation technology helps to make the workplace more productive, to improve the
quality of health care, and to make government more responsive and accessible to
the needs of our citizens.

In short, networking and information technology is an essential component of U.S.
scientific, industrial, and military competitiveness.

Vigorous long-term research is essential for realizing the potential benefits of in-
formation technology. Many of the technical advances that led to today’s computers
and the Internet resulted from federally sponsored research, in partnership with in-
dustry and universities.

The depth and strength of U.S. capabilities in information technology stem in part
from the sustained research and development program carried out by federal re-
search agencies under a program codified by the High-Performance Computing Act
of 1991. The Science and Technology Committee has a long history of encourage-
ment and support for research on information technologies and played a prominent
role in the development and passage of the 1991 Act.

The Act created a multi-agency R&D program to accelerate the development of
information technology and to attack challenging computational science and engi-
neering problems. Also, it put in place a formal process for planning and budgeting
for the activities carried out under the NITRD program.

The Fiscal Year 2008 budget for this interagency program is $3.3 billion. The
agencies providing the largest portions of this funding are the Department of De-
fense, the National Science Foundation, the Department of Energy, and the Na-
tional Institutes of Health.

I believe the NITRD program has been largely a success. It has made a substan-
tial contribution to moving computation to an equal place along side theory and ex-
periment for conducting research in science and engineering.

Moreover, it has developed the computing and networking infrastructure needed
to support leading edge research and to drive the technology forward for a range
of commercial applications that benefit society broadly.

The technical advances that led to today’s computing devices and networks, and
the software that drive them, evolved from past research sponsored by industry and
govletl‘nkr)nent, often in partnership, and conducted by industry, universities, and fed-
eral labs.

The President’s Council of Advisors on Science and Technology—the PCAST—re-
cently carried out an assessment of the NITRD program. This assessment raises
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some significant issues about whether the NITRD program is allocating its re-
sources in ways to achieve the maximum payoffs.

PCAST makes a series of recommendations that identify research areas needing
additional resources and suggests that the modes of research support provided by
the program are less than optimum.

In particular, PCAST believes that the NITRD program should provide more of
its funding for conducting high-risk/high-reward research and support more large
scale, interdisciplinary research projects. It also recommends that the NITRD pro-
gram institute a strategic planning process to strengthen priority setting under the
program.

I believe that PCAST raises issues that need to be seriously considered and then
addressed, as appropriate, through legislative adjustments to the NITRD author-
izing statute. This hearing is the first step in a process, which the Committee will
conclude next year.

To assist us in the development of legislation, this hearing provides the oppor-
tunity to receive the views of expert witnesses on the findings and recommendations
of the PCAST assessment of the NITRD program.

I am also interested in any comments or suggestions the witnesses may have on
other aspects of the program that are not covered by the PCAST assessment, but
which could lead to a more effective program.

I want to thank our witnesses for their attendance at this hearing and look for-
ward to our discussion.

Chairman GORDON. And now I recognize my friend, Mr. Hall, for
his opening statement.

Mr. HaLL. Thank you, Chairman Gordon, for scheduling the
oversight hearing of the NITRD Program. Of course, this program
provides the primary mechanism by which the Federal Government
coordinates this nation’s more than $3 billion of unclassified net-
working information technology research and development invest-
ments, and you are absolutely correct in highlighting the PCAST
report. To boil it down they simply said, “It is essential to U.S. eco-
nomic prosperity, security, and quality of life.” So given the ever-
increasing amounts of networking and information technology that
affect our everyday lives from power grid and water purification
systems to automotive improvements and air traffic control equip-
ment to home health care devices and educational software pro-
grams, it is important that we not only continue to support these
R&D efforts but also make sure that this program is appropriately
coordinating with our classified Cyber Security Initiatives as well.
In fact, I believe that this is of vital importance to our homeland
security and to our economy.

We have before us today an esteemed panel of NIT experts, and
I look forward to hearing their views and how to make an already
exemplary interagency program even better, and I yield back my
time.

[The prepared statement of Mr. Hall follows:]

PREPARED STATEMENT OF REPRESENTATIVE RALPH M. HALL

Thank you Chairman Gordon for scheduling this oversight hearing on the NITRD
program. This program provides the primary mechanism by which the Federal Gov-
ernment coordinates this nation’s more than three billion dollars of unclassified net-
working and information technology (NIT) research and development (R&D) invest-
ments.

The United States is the global leader in NIT, and I agree with the authors of
the PCAST Report on this issue when they say that our continued leadership “is
essential to U.S. economic prosperity, security, and quality of life.”

Given the ever increasing amounts of networking and information technology that
affect our everyday lives from power grid and water purification systems to auto-
motive improvements and air traffic control equipment to home health-care devices
and educational software programs, it is important that we not only continue to sup-
port these R&D efforts but also make sure that this program is appropriately coordi-
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nating with our classified cyber security initiatives as well. In fact, I believe that
this is of vital importance to our homeland security and to our economy.

We have before us today an esteemed panel of NIT experts, and I look forward
to hearing their views on how to make an already exemplary interagency program
even better.

Chairman GORDON. Thank you, Mr. Hall. At this time we nor-
mally ask that Members who want to submit their opening state-
ments, but since Mr. Sensenbrenner, because of his new status, we
will allow him to make any statements that he would like to at this
time.

Mr. SENSENBRENNER. Mr. Sensenbrenner is a man of few words
g?lless they are really necessary. Not this morning. I thank the

air.

Chairman GORDON. All right. If that is the case, then if Members
would like to submit additional opening statements, they will be
added to the record at this point.

[The prepared statement of Ms. Johnson follows:]

PREPARED STATEMENT OF REPRESENTATIVE EDDIE BERNICE JOHNSON

Good morning, Mr. Chairman and Ranking Member.

Today’s hearing on oversight of the Networking and Information Technology Re-
search and Development (NITRD) Program is important.

The Committee on Science and Technology is tasked with the important activity
of seeing that our federal resources are allocated responsibly.

Investment in information technology is important to our nation, and it is impor-
tant to Texas.

Texas Instruments, located in Dallas, has been a leader in information technology.
Our state has been a welcoming place for high-tech development, as is evidenced
by cities like Austin, Dallas and Houston gaining reputation as high-tech hubs.

The President’s Council of Advisors on Science and Technology recently assessed
the NITRD Program, and today’s hearing will be important to determine whether
the objectives of the program address the most important information technology
R&D issues facing our nation.

We need to know if this program’s research objectives are prioritized well, and
whether currently allocated resources are appropriate to achieve these objectives.

It is the Committee’s distinct honor to have witnesses representing the NITRD
program, as well as the President’s Council of Advisors on this issue, as well as aca-
demic and industry representatives who can offer unique perspectives.

Computer networking has become very sophisticated. Systems of computerized
sensors perform crucial monitoring and control functions. Such systems include the
air-traffic-control system, the power-grid, water-supply systems, and industrial proc-
ess control systems. On a more individual level, they are found in automobiles and
home health care devices.

Our nation must continue to innovate and stay at the leading edge of this kind
of technology. Other nations are currently investing heavily in this activity and are
gaining competitive ground.

Take, for example, the European Union’s Advanced Research and Technology for
Embedded Intelligence and Systems (ARTEMIS) program.

This effort is funded by a public-private investment of 5.4 billion euros (over $7
billion in mid-2007 dollars) between 2007 and 2013, is pursuing research to achieve
“world leadership in intelligent electronic systems” by 2016.

President’s Council of Advisors on Science and Technology have provided guidance
on how our NITRD program should move forward.

Principal among their recommendations is the suggestion to rebalance agency
funding portfolios to support more long-term projects, as well as research that is
considered to be high-risk.

The Council also advised that greater proportions of funding should go toward re-
search in networking information technology systems that are connected with the
physical world; and for mobile networking technologies.

In addition, the Council urged agencies to implement a strategic plan for the
NITRD program; and they should develop metrics to assess the progress of invest-
ments in research in these areas.

I want to thank the Council for their work to assess the NITRD program.
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I hope that the recommendations, as well as this hearing, will help the Science
Committee continue to be a good steward when it comes to allocation of funds for
computer networking research.

[The prepared statement of Mr. Mitchell follows:]

PREPARED STATEMENT OF REPRESENTATIVE HARRY E. MITCHELL

Thank you, Mr. Chairman.

Today we will examine current status of the Networking and Information Tech-
nology Research and Development (NITRD) program.

In 1999, an assessment of the NITRD program by the President’s Information
Technology Advisory Committee (PITAC) concluded that the research sponsored by
NITRD focused too much on near-term, mission focused objects.

In response, a provision in the America COMPETES Act, legislation that was
drafted by this committee and now public law, aims to ensure that the NITRD sup-
ports large scale applications.

I look forward to hearing more today from our witnesses about what other legisla-
tive changes are necessary to the NITRD program.

I yield back.

Chairman GORDON. At this time I would like to introduce our
witnesses, and we have a very distinguished group here. First, Dr.
Chris Greer is the Director of NITRD National Coordination Office.
Welcome. Dr. Daniel Reed is the Director of Scalable and Multicore
Computing at Microsoft. Dr. Craig Stewart is Associate Dean of Re-
search Technologies at Indiana University. He is representing the
Coalition for Academic Scientific Computation. And finally, Dr. Don
Winter is the Vice President of Engineering and Information Tech-
nology for the Phantom Works, Boeing Company.

Our witnesses should note we try to limit our spoken testimony
to five minutes each which then Members will have an opportunity
to question for five minutes. But this is an important topic. We
have Members at a variety of other hearings today, and so we want
to be sure we get all the information so please feel free to again,
if you need a few more minutes to give us what you think is best,
we want to hear from that.

At this point, let us start with Dr. Greer.

STATEMENT OF DR. CHRISTOPHER L. GREER, DIRECTOR, NA-
TIONAL COORDINATION OFFICE FOR NETWORKING AND IN-
FORMATION TECHNOLOGY RESEARCH AND DEVELOPMENT
(NCO/NITRD)

Dr. GREER. Good morning. I am Chris Greer, and I am Director
of the National Coordination Office for Networking and Informa-
tion Technology Research and Development, the NITRD Program.
I want to thank Chairman Gordon, Ranking Member Hall, and the
Members of the Committee for the opportunity to come here today
to discuss this important issue with you. I am also accompanied by
a number of members seated behind me of the NCO NITRD staff,
and it is an honor to sit here and represent the remarkable work
of that group. And I commend this committee for initiating the
High-Performance Computing Act of 1991 and its subsequent
amendments, with its remarkably far-sighted mandate for R&D co-
ordination. The resulting federal program now in its 17th year has
become a model for multi-agency cooperation. The program has
grown substantially in size and scope since 1991. Today NITRD en-
compasses $3.5 billion in R&D across 13 member agencies as of the
President’s 2009 budget.
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NITRD investments further our nation’s goals for national de-
fense and national security, health care, energy, education, eco-
nomic competitiveness, environmental sustainability, and other na-
tional priorities.

My written testimony provides detailed responses to the ques-
tions the Committee asked me to address. In my remarks today, I
want to highlight strategic planning. This is NITRD’s main pro-
gram-wide coordination activity, and Appendix 3 of that written
testimony provides a detailed timeline for that strategic planning
and road mapping process. But in fact, even if the PCAST, the
President’s Council Advisors on Science and Technology, hadn’t rec-
ommended that NITRD develop a strategic plan, it would still be
the right time in the program’s history to consider where NITR